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SECTION IV.-RIVERS AND FLOODS. 
The stat.ions selected for this study are re resentative 

ones in so far as any choice was permissib e, and the 
region within which they are situated is a quadrilateral 
in the Sierra Nevada about 49 by 56 miles, whose north- 
ern limit lies in latitude 39” 10’ N. and the ea-stern limit 
in longitude 119’ 14’ M. Three of the stations-Tahoe, 
McKinney, and Bijou-are 011 the S ~ O ~ E S  of Lake Tahoe; 
Mutrlettc Lake, the highest station (7,900 feet), is on t,he 
sout,liern shore of the small I k e  in Nevada bearing t.liat 
llame: the lOW& St~at.iOn, ShieldS ranch (5,300 feet), iS 
but, it short distance west of the Nevada-California 

charting are Keoliuk, St. Louis, Memphis, Vicksbwg, boundary. 
and New Orleans, 011 the Mississippi: Cillcinllitt,i an(l The seasond snowfall in the three watersheds is 
Cairo, 011 the Ohio; NashL-ille, 011 the Cu~iiberland; strongly contrttsted by means of Table 1. The depth of 
Joh1isonv&, on the ‘relillessce; I<ansas City, 011 the the SlloW Cover decrCtlSes rapidly t3S We brave1 SOUthWard 
Missouri; Little Rock, 011 t,he Arkansas; alld Shreveport, from t,he Ttihoe \v:tteldied, tis plain1 indioatecl by the 
on the Red. six and seven year averagcs given in $able 1. 

The greater elevation of the Tahoe basin, and.the 
presence therein of a large lake which never freezes over, 

SUE YEARS OF SNOWFALL MEASUREMENTS IN THE CABSON. would account in a large measure for the relatively 
WALgER, A N D  TRUCKEE WATERSHEDS. heavier snows in that region. It seems that in the case 

By H. F. ALGIATORE, Meteorologist.. of the Cai-son and Wnlker Basins, however, some factor 
other than a difference of altitude must be the controlling 

[Dated: Weather Burcsu Ollice, Ileuo. Ner.,  Scpl. I, IVIG.] influence that causes a mtirkedly smaller snowfall in the 
The chief object of t,liis aper is t,o shuw in what, nim- Walker Basin, since t,he average elevation of the latter 

ner and to what estent t i c  P seasonal snowfdl clecrcases is th(+ greater by some 320 feet. This factor evidently 
in the watersheds of t,he Carson and Walker River+ is both gcographic and climatic, for the Walker Basin lies 
as compared with the snowfall in the Truckee Basin. farther to tlie east and south, and the annual isohyets 
Thus we lay a foundation for correlitting tlie available for castern California and for Nevada plainly show that 
data on precipitation over t,he two watersheds f h t  nornidy there is a considerable diminution of precipi- 
nieutioned, with the stream-flow measurements made tation eastward from the summit of the range at  all 
by the Government a t  stations located near their head- points in tlie same latitudr. Again, tshe Walker water- 
waters, a i d  may be able eventually to predict their s h c d  is farther away from tlie normal path of t.he Pacific 
respective run-offs from our linowIedgo of t,hc snowfall coast cyclonic system. 

It is notcworth that during the last sis years tlic percent.agc relationships t.lius established. 
In  view of the fact that complete snowfall records are mininiuni snowfal for that period was recorded in all 

available for only a few Weather Bureau mountain- basins in the same season, namely, that of 1911-12. No 
snowfall stations in these districts, no ptca.~~brtntiw values such uniformity of distribution, however, is disclosed as 
as to tho entire snow cover could be computed. By to t.he masirnuni aniounts of snowfall; the season of 
carefully scrutinizing and summarizing the c1at.u given deepest snows in the Talioe wztteislied was that of 
in Tables 1-3 we can get it fairly nccurntr iiotion of tlw 191IJ.-11, und in thr? other watersheds, that of 1915-16. 
relat.ive or percentage distribution of thc precipitation Comparing the “per cent of average ” values given in 
in the several watersheds. Table 1 with one another, we note a wide variatiou in 

Some data as to nlt,it,ude and depth of snow niny prow the snowftdl percentage reJationsliips betwecn the several 
of interest t.0 the student. basins.. In  sonic se~wons tlic! snow WIW relativezy heavier 

In 1915 the author worked out $1 pcrcmt.age relrition- in the Wtilker Basin, md, in other seasons, lighter than 
ship between the snowfull and run-off for tlic Tahor in the Tahoc Basin, from which fact we are tempted to 
Basin which has enabled us to forecast the ruii-oif in mike the deduction, nnniely, that these variations were 
Lake Tahoe for the seasoil o f  1916; therefore it, wenis due ti, northward and southward deflections of the 
reasonable to expect that whenever strmni-flmv data for Pacific coast barometric ilcpressions, from the normal 
the Carson and Walker Rivers bcronie available wv inny storm p:tth, in different seasons. 

The question, How does the snowfall a t  different ointa do the same for those strrnms. 
The snowfall values givcii below are of the kind which in the same climatic zones increase with elevation. is of 

J. E. Church, jr., properly hns t.ermcc1 “ sympt.omatic.” general interest. We have made some computations, 
For esaniple, in t-he Tahoe Bmin the t~verage siio;vhlls the results of which are given in Table 2. The stations 
for the sclasons of 1910-11 and 1911-12 w-ere 321 and chosen for comparisons, as grouped, do not differ very 
150 inches, respectively. Regarlllrss of such ot,lirr con- much a s  to latitude, and have much in common as ot 
sidertttioiis as water cont,ent., reJative density, wntei.zr1ied climate, as modified, of course, by altitude. 
areas, etc., there can be but one logical deduction from I &  The snowfall in the Walker and the Truckee-Tahoe 
comparison of these vitlues, nanioly, that the first- watershcds increases with altitude at  the rate of about 
named season was one of very heavy snows while tlie 1s inches for every 100 feet increase in elevation- from 
second was a very dry season. The percentages givrn Reno to Summit the rate is slight1 less, but from &cket! 

s RZVERS A N D  FLOODS, NOVEMBER, 1916. 

By ALFRED J. HENRY, Professor in Charge. 

[Doted: Weather Bureau, Washington. Jan. 2. 191i.I 

The year 1916 calne t,o a, clos~. wit,llout floods of any 
collyc uellce during the mont,hs of October alld Noveni- 
her. precipitatioI1 of October 2%llcl Novelnber was 
llot suficielitly intense 1101 so widely &tribut.cd as tl) 

011 se~~pral princi 
statiolis selected For 

9 

! 

also help in contrasting tlie two seasons. westward it is slightly over 18 inc K es. On the west slope 
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Truckee and Tahoe Baslns: ................... .................... ................ ................. 

of the Sierras conditions are quite different; the rate of 
increase, from Fordyce Dam to Summit drops to 4 inches 
for every 100 feet of increase in elevation, or about 22 
per cent of the rate for the east slope of the ran e. This 
remarkably small rate of increase in snowfalfmay be 
due to the fact that both Fordyce Dam and Summit are 
on the windward, or wet side on the mountains; a t  any 
rate, no better explanation suggests itself to the writer 
at  the resent time. Similar comparisons of increase of 
snowfd with altitude for other parts of the United States 
would doubtless prove very interesting to students of 
meteorology. 

The distribution of the seasonal snowfall by months is 
shown in Table 3. As a rule, the heaviest snows occur 
in all watersheds in January. Durin the first three 

of the total snowfall in the Truckee-Tahoe Basin; 84 per 
cent in the Carson, and 84 per cent in the Walker Basms. 
It will be seen that so far  as run-off is concerned, the 
snows of the latter half of the season are of but little con- 
sequence, particularly the snowstorms of April and May. 
Not only EI the snow less deep in the southern basins, 
but it disappears earlier than in the Truckee-Tahoe 
Basin. 

TABLE 1.-Comparative snowfalls in i9t.e T h e ,  Carson, and Walker 
toaterahe&, 2909-2926. 

months of the season we may expect a f out 81 per cent 

STATION8 OF TEE TEEEL BASINS. 

4 532 
6’535 
5’818 
7:017 

Tehoe Bssln: 

Yarkleeville Cal. (5 5 8  feet). 
woodlords, h. (5,& feet). )c 
Brld port Cal (6,500feet 
shie8s Rr$ch*= cole&, W. (5,300 feet).)cb 

lose to 
Wallrer Basin: 

Sacramento and Yuba Basins: 
Fordyce Dam, CJ.1 .......... 
Summit, Cal ................. 

to 

6 500 
7:017 

headwaters. 

Erie. 
Seeson. 

Per cant I Mean. 1 Mean. 1 I Mean. 1 ofaver- 
age. 

Ontario. 

I- l- I- I- l-l- 
Feet. 

571.70 

-0.20 
+O.% 

-- 
Fee. 
245.65 
-0.41 
+0.71 1mD-10. ................. 

1910-11. ................ 
191213. ................ 
1912-14.. ............... 
1914-E. ................ 
191616. ................ 

ieii-ia ................. 
......... 

137.3 
64.4 
87.1 
99.6 
81.5 

130.5 

Imht.9. 

320 
160 
a03 
232 
190 
304 

........... Imhea. 
86 

144 
6.9 
78 

109 
120 
160 

m. 4 
134.6 
67. g 
72.9 
95.3 

112.1 
149.5 

Inclea. 
50 
94 
sg 
40 
54 
b3 

122 

78.1 
146.9 
Bo. 0 
cia. 5 
84.4 
82.8 

190.6 Average relation of the November level to- 
October level.. ............................ 
Deoember level- ........................... Average. ......... 1 2 3 )  ..........I lo71 .......... .......... -0.2 

+0.2 

TULB 2.-Iwme in snowfall soitlr elmation. 

Alti- 1 tude. Stations and b h .  

Walker Bash: FGGt. 
ShieldsRsnch Gal__._.__... 
Tamarack, Cali .............. 

-- 
From Bhielda B a d .  Imhw.  InJloO ft. ....................... 18 

18mi lesW ........... 1 $ 1  18 

Etom Bunmrft. 
a5 milm NE ........... 16 
14milmNE .......... 1 I l8 8 mUm E... ........... 1s ~. ~~~~ ....................... 19 

4 
9 dlea SE.. .......... 4 

FromponlyceDam. 1 ....................... 

1 Fordyce Dam, Cd., h in latitudo 39O 23‘ N., longitude 120’ 29’ W. 

TABLE 3.-i%fonthly anoulflls. 

watershed. 

TruckesTahoe: 

Percentape of Seawna.. ........ ....... I tl Average snowfall (Incbw) 
Carson: - 

....... 
.. _._.. . 

Average snowlall (inches) ....... 
Percentage of Seasonal.. ......_.I :: I 

29 13 
12 5 

10 4 
10 4 

7 2  
11 8 

MEAN LAKE LEVELS DUBING NOVEMBEB. lSl6. 

By UNITED STATES LAKE SWVEY. 

[Dated Detroit, Uch., Dec. 6,19l6.] 

The following data are reported in the “Notice to 
Mariners” of the above date: 
__ - ~ -  

Iwkn I 
Date. M l C h I ~  

and 
H u m .  

Mean level during November 1916: 
Above mean ~ B B  level at hew York.. ...... 
Above or below- 

Mean stage of October 1916.. .......... 
Menn stage of Novemder 1915. ........ 
-4verage stage for Nowhbex, last 10 

 ea^....-.........-.......-............ 
H1gh-t rerorded November stsge.. ... 
Lowat recorded November stage. .... -1 

Feet. 
803.50 

-0.22 
+o. 69 
+LO7 
-0.01 
+2.00 

Fed. 
680.64 

+O. 08 
+l. 16 

+O. 49 
-2. a8 
+l. 46 

-0.3 
+a. 1 - 

-0.8 -0.2 
+a.1 I +0.1 


